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INORGANIC ANALYSIS. 

Volumetric Estimation of Antimony. A. Kolb and R. Formhals. ( h i t s .  
hzorg.  Chem,  1908, 58, 202-208.)-The antimony is first converted into the antimonic 
condition. For this purpose the metal may be dissolved in aqua regia, or in hydro- 
chloric acid containing bromine, the liquid evaporated to a small bulk, and potassium 
hydroxide added uutil an excem of 4 grams per 100 C.C. is present. The liquid is 
then heated with hydrogen peroxide, and the excess of the latter decomposed by 
boiling. Or else the sulphide, obtained as usual in the course of analysis, is dissolved 
in a small excess of potaasium hydroxide, and the diluted liquid heated with hydrogen 
peroxide. The cooled liquid is then made strongly alkaline with potassium hydroxide, 
and again treated with hydrogen peroxide. I n  either case the alkaline liquid is 
made acid with sufficient hydrochloric acid to leave an excess of 20 C.C. of acid 
(specific gravity 1,125) per 100 c.c., and 1 or 1-5 grams of potassium iodide are added. 
After ten minutes the liberated iodine is titrated as usual. The operation is preferably 
carried out in a flask filled with carbon dioxide. The results obtained are accurate. 

A. G. L. 

The Estimation of Carbon in Steel, Ferro-Alloys, and Plumbago by 
Means of an Electric Combustion Furnace. C. M. Johnson. ( J o u m .  A??w. 
Clicm. Soc., 1908, 30, 773-779.)-The author estimates carbon in steel, etc., by direct 
combustion in oxygen in a porcelain or, preferably, silica tube, heated by an outer 
silica, tube wound with Hoskins resistance wire, through which an electric current at  
220 volts is passed, a 32-ohm resistance being placed in series with the wire. The 
outer tube is packed, by means of magnesia, into a wide steel tube. The combustion 
is carried out at  a temperature of 940' to 960' C., 2 to 5 grams of drillings which 
have passed a 20- but remained on a 60-mesh sieve being used. The drillings 
are placed in a compact heap on a layer of sand in a clay or porcelain boat. 
Oxidation is complete in three to six minutes, after which oxygen is passed for 
another ten minutes. A4cid fumes are retained by a jar containing granulated zinc 
placed between the combustion tube and the drying tube preceding the absorption 
apparatus. In  burning ferro-alloys the drillings should be mixed with 4 grams of red 
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lead. The test results quoted am excellent, but the exact temperature must be 
rigidly maintained. The apparatus may be obtained from the Scientific Materials Co., 
Pittsburg, U.S.A. A. G. L. 

The Micrography of Cement. E. Stern. (Ber. deut. Chem. Ges., 1908, 41, 
1742-1745.)-The petrographic method for the examination of thin sections of 
Portland cement clinker has been studied by Le Chatelier and by Tornebohm, the 
latter of whom classified the constituents under the names of ‘( alith,” ‘‘ belith,” 
‘( celith,” and ( (  felith.” Of these, alith is by far the most important, and is readily 
distinguished by its four- and six-sided contours and its optical properties. Celith is 
a brown, doubly-refractive mass filling up the spaces between the particles of alith ; 
belith and felith are of rare occurrence. The author has now introduced the micro- 
graphic method of examination by reflected light, as used for testing alloys, for the 
purpose of examining set cements. The normal structure of hardened cement consists 
of two kinds of constituents-A, primary, and B, secondary. Constituent A is 
practically the unaltered cement grain, whilst the B constituents represent the 
products of setting and hardening. The micrographic picture may be measured by 
the plafimeter, and the relative proportions of A and B thus estimated. The 
structure remains practically unaltered during setting and hardening, although the 
very prolonged action of water gradually increases the proportion of B at the expense 
of A. By etching the cement surface the A constituent may be further resolved, and 
the resistant grains of the hardened cement are then seen to consist mainly of alith. 
Suitable etching reagents are alcoholic hydrochloric acid, alcoholic iodine solution, 
and 25 per cent. hydrofluoric acid. The method shows a very distinct difference in 
the normal structure of ferruginous cements and ordinary Portland cements ; by 
etching with hydrofluoric acid the particles of slag in the former may be recognised 
by brilliant interference colours and their proportion approximately estimated. Sea 
water modifies the appearance of the structure of sections of cement in a different 
manner from fresh water. A 1 to 2 per cent. solution of magnesium sulphate has an 
action similar to that of sea water. When the hardened cement is subjected to high 
temperatures, the structure becomes less distinct the higher the temperature, and the 
B constituents lose their water of combination and shrink together. With regard to 
the processes of setting and hardening, micrography shows that the setting process 
probably consists in the formation around each particle of cement of a relatively very 
narrow zone of hydration products. With this the formstion of structure constituents 
is apparently at  an end, and all further changes (hardening) which take place inside 
the B constituents cannot be followed micrographically, because B appears to be a 
uniform substance by reflected light. The micrographic study of synthetic products 
will facilitate research on the physical (temperature) and chemical (composition) 
conditions necessary for the production of cement. J. F. B. 

The Volumetric Estimation of Chlorates. E. Knecht. (Journ. SOC. Clzem. 
Id., 1908, 27, 434-435.)-The method described is the same in principle as that of 
Lunge, the main difference being that the reduction is effected by means of titanous 
chloride in  the cold, instead of boiling ferrous sulphate solution : 

GTiCI, + KC10, + GHCl = GTiCl, + KC1 + 3H,O. 
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Fifty-c.c. of the standardised titanous chloride solution (1 C.C. = 0.0015 gram of iron) 
(ANALYST, 1907,32,426) are run into 5 C.C. of strong hydrochloric acid contained in a 
flask through which is passed a current of carbon dioxide. Ten C.C. of the chlorate 
solution (1 gram in 500 c.c.) are next introduced, and, after at  least three minutes 
standing, some potassium thiocyanate solution is added, and the excess of titanous 
chloride titrated with a standard solution of iron ammonium sulphate (6 atoms of 
iron = 1 molecule of chlorate). I n  estimating chlorate in bleaching powder, the 
'' available " (hypochlorite) chlorine is first found in the usual way, and the total 
chlorine from chlorate and hypochlorite then estimated by titrating with titanous 
chloride another portion of the solution, the difference between the two results 
corresponding to the amount of chlorate. C. A. M. 

The Separation of Clay in the Estimation of Humus. C. A. Mooers and 
H. H. Hampton. (Journ. Anzer. Cham. SOC., 1908, 30, 805-807.)-The authors have 
compared, on a number of Tennessee soils, the different methods which have been 
proposed to eliminate the error caused in the American official method for humus by 
the presence of clay. They find that filtration of the ammoniacal extract through a, 
Pasteur-Chamberland filter causes unsatisfactory and low results, due to the retention 
of humus by the filter. Subtraction of 10 or 14 per cent. from the values found gave 
better results, but the exact factor is uncertain, and duplicates do not always agree. 
The best results were obtained by evaporating the extract to dryness on a water-bath 
so as to coagulate the clay, and extracting the residue with 4 per cent. ammonia. 
Two evaporations and extractions were generally necessary to obtain a clear filtrate. 

A. G. L. 

A Volumetric Method for the Estimation of Copper. G. S. Jamieson, 
L. H. Levy, and H. L. Wells. (Jozim. Anze~. Chenz. SOC., 1908, 30, 760-764.)-The 
authors have successfully applied the potassium iodate method of Andrews (ANALYST, 
1903, 28, 306) to the estimation of cuprous thiocyanate. The washed precipitate, 
together with the asbestos or filter-paper on which it was filtered, is placed in a 
bottle, 5 C.C. of chloroform, 20 C.C. of water, and 30 C.C. of hydrochloric acid are 
added, and a standard solution of potassium iodate, containing 11.784 grams of the 
salt per litre, is run in with constant shaking, until the colour first formed in the 
chloroform disappears. The reaction proceeds according to the equation : 

4CuSCN + 7KI0, + 14HC1= 4CuS0, + 7KCl+ 7ICl+ 4HCN + 5H,O. 
One C.C. of the standard solution corresponds to 0.0020 gram of copper. The 
chloroform may be used a second time. 

To apply the method to ores, the sample is dissolved in nitric acid or aqua wgia, 
and boiled down with sulphuric acid until fumes of ihe latter are given off. The 
residue is diluted and filtered, after the addition of 1 or 2 drops of hydrochloric acid 
if silver is present, The small quantities of lead and antimony left in solution do not 
interfere with the subsequent precipitation of the copper by means of sulphur dioxide 
and ammonium thiocyanate. A complete estimation can be made in one hour. 

A. G. L. 
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Estimation of Iron in Ferrum Redacturn. G. Frepichs. (Archiv. Pharm., 
1908, 246, 190-205.)--For the estimation of iron in ferrzm reclactuin, the methods in 
which mercuric chloride and iodine are employed (cf. ANALYST, 1905, 30, 338 ; 1906, 
31, 23) were found to be quite untrustworthy, estimations carried out side by side 
yielding widely different results. The copper sulphate method of the British 
Pharmacopocia yielded results which were, on the whole, satisfactory, although a 
little higher than was deduced from estimations of the total iron, magnetic oxide of 
iron, insoluble matter, etc. The quantity of copper sulphate prescribed, however, is 
only sufficient for samples containing not more than 90 per cent. of metallic iron, 
and it is suggested that the quantity be increased to 1.5 gram! so that the iron 
may be estimated in samples containing upwards of 90 per cent. of iron. 

w. P. s. 
The Accuracy of the Colorimetric Estimation of Lead. H. W. Woudstra. 

(Zeit. Anorg. Cliem., 1908, 21, 168-175.)-Traces of lead in potable waters can be 
estimated colorirnetrically as sulphide by the following method, with a maximum error 
of less than 20 per ccnt. : To 5 litres of the water are added 10 grams of barium chloride 
( to  effect a rapid coagulation of the precipitated lead sulphide), 3 grams of finely 
divided asbestos, and 500 C.C. of a solution containing 8 grams of sodium sulphide and 
50 C.C. of fuming hydrochloric acid. After well shaking or stirring, the liquid is 
filtered. The asbestos is then extracted for five minutes with 2 C.C. of fuming hydro- 
chloric acid, and the solution filtered. The filtrate is evaporated to dryness, the 
residue is taken up in 1 or 2 C.C. of hydrochloric acid, the solution diluted to 125 c.c., 
and precipitated by hydrogen sulphide. After standing overnight, the precipitate is 
filtered off, washed, dissolved in hydrochloric acid, and the solution evaporated to 
dryness. The residue is taken up in water, an aqueous solution of hydrogen sulphide 
and a little potassium hydroxide are added, and the colour produced is compared with 
that given by a standard solution of lead, to which equal quantities of reagents are 
added. A. G. L. 

The Limitations of the Copper-zinc Couple Method in Estimating 
Nitrates. J. E. Purvis and R. M. Courtauld. (Proc. Cambridge Phil. Soc., 1908, 
14, 441-446.)-The results are given of an investigation of the copper-zinc couple 
method for estimating nitrates, the object being to ascertain to what extent, if any, 
the presence of albuminous matters in the solution under examination affected the 
accuracy of the method. The estimations were carried out on solutions containing 
known amounts of nitrate, albumin, blood-serum, and peptono, and also on sewage 
free from nitrate. I t  was found that the couple produced ammonia during the 
disintegration of the albuminous matters when nitrates were not present. The 
effect of the couple when acting in solutions containing both albuminous matter and 
nitrates was variable. In  some cases the ammonia produced was more than would 
be formed by the reduction of the nitrates alone, and in others it was less. I n  the 
latter case, however, nitrites were present in the solutions at  the end of the experi- 
ments, indicating that complete reduction of the nitrates had not been effected. On 
the whole, it would appear that in waters heavily charged with organic. &rogenous 
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matters and in sewage the copper-zinc couple produces more ammonia than cor- 
responds with the quantity of nitrates present, and, although the amount of ammonia 
formed from the organic matters is small, some doubts are thrown on the accuracy 
of the method under these conditions. w. P. s. 

The Ammonia-Soluble Phosphoric Acid of the Soil. G. S. Fraps. (Amer. 
Chem. Journ., 1908, 39, 579-586.)-The author has studied the nature of the 
phosphoric acid which is dissolved by ammonia from the soil after treatment with 
hydrochloric acid to remove the lime. By some workers this phosphoric acid is 
assumed to be in organic combination with the humus, and to be of considerable 
importance. The author has found that mineral phosphates give up phosphoric 
acid to ammonia, under the conditions adopted for this determination. Moreover, 
the mineral phosphates which are dissolved by the ammonia are principally the 
phosphates of iron and aluminium, and are probably of low agricultural value. 
Absorbed phosphoric acid left after treatment of the soil with acids is also partly 
soluble in ammonia. A portion of the so-called humus phosphoric mid must there- 
fore be of inorganic origin; and an increase of ammonia-soluble phosphoric acid 
during the decay of organic matter in the soil is not evidence that there is a gain 
of organic phosphoric acid. I n  some Minnesota soils which were investigated, about 
one-ninth of the ammonia-soluble phosphoric acid was found to be associated with 
the clay, one-third with the organic matter, and five-ninths remained in solution. 
The phosphoric acid associated with the organic matter does not diffuse and its 
amount does not increase when the organic matter is precipitated in the presence 
of phosphoric acid, nor does it decrease when the organic matter is dissolved, 
precipitated with lime, the lime removed, the precipitate dissolved in ammonia 
and reprecipitated. The author is of opinion that this phosphoric acid is in organic 
combination. The phosphoric acid associated with the clay is probably not in 
solution; that remaining in the filtrate is probably for the most part of inorganic 
origin, derived from the iron and aluminium phosphates. The organic phosphoric 
acid is present in much smaller quantity than has been believed to be the case, and 
therefore is of less agricultural significance. J. F. B. 

The Estimation of Phosphorus in Phosphor Tin. W. Gemmell and 
S. L. Archbutt. (Journ. SOC. Chem. I d . ,  1908, 27, 427-428.) - The following 
rapid method is based upon the fact that the phosphorus in phosphor tin is quanti- 
tatively converted by hydrochloric acid into phosphorus hydride, which may be 
absorbed and converted into phosphoric acid by mems of bromine water. From 
2 to 5 grams of the sample are placed in a 500-C.C. flask fitted with a delivery-tube 
and a thistle funnel with a two-way tap, so that gas or liquid may be introduced as 
desired. The delivery-tube is connected with three Drechsel absorption vessels, the 
two first containing about 0.25 inch of bromine, covered with about 1 inch of 
bromine water, and the third bromine water only. After removal of the air from 
the apparatus by means of a current of carbon dioxide, 50 to 100 C.C. of concen- 
trated hydrochloric acid are introduced, and the flask gently heated. After the 
action has apparently ceased, the contents of the flask are gently boiled, and a 
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current of carbon dioxide then pasRed through the apparatus for five minutes. The 
contents of the absorption vessels are now washed into a beaker, the bromine 
expelled by boiling, and the phosphorus precipitated from the concentrated solution 
by means of magnesia mixture. Any arsenic present is simultaneously precipitated, 
and may, if required, be subsequently estimated in the magnesium pyrophosphate by 
dissolving the latter in hydrochloric acid, reducing the solution, and precipitating 
the arsenic with hydrogen sulphide. No tin is carried over into the absorption 
vessels, while only a slight trace of phosphorus is ever left' in the evolution flask. 
The results of the test experiments described are either in agreement with or 
slightly higher than those given by older methods. C. A. M. 

Di-thiocyano-selenious Acid, and its Use in the Estimation of Selenium. 
W. N. Iwanow. (Clzern. Zeit., 1908, 32, 468.)-A new compound of thiocyanic 
and sclenious acids, having the formula S(HCNS).H,SeO,, is obtained as a white 
crystalline precipitate on mixing solutions of selenious acid, ammonium thiocyanate, 
and hydrochloric acid. The compound is readily decomposed with separation of 
selenium, and may be utilised for the estimation of this element, as follows : To a 
solution containing 0.1 to 0.4 gram of selenium in 600 C.C. of water, 25 C.C. of a 
solution of ammonium thiocyanate (1 : 5) ,  and then 150 C.C. of hydrochloric acid 
(25 per cent.), are added. The whole is heated on the water-bath for twelve hours, 
and then allowed to stand overnight. The separated selenium is filtered off on a 
weighed filter, washed with hot water, dried at  105' C., and weighed. As it always 
contains sulphur, the precipitate is dissolved in aqua regia, and the sulphur 
estimated as barium sulphate. The results obtained in this way are concordant, 
and agree fairly well with those obtained by means of the sulphur dioxide method. 

On mixing solutions of tellurous acid, ammonium thiocyanate and hydrochloric 
acid, a brownish-yellow amorphous precipitate, consisting of tellurium and sulphur 
only, is obtained. A. G. L. 

The Comparative Oxidising Power of Sodium Peroxide, and its Use in 
Qualitative Analysis. D. F. Calhane. (Jozcrlz. Amer. Chenz. SOC., 1908, 30, 770- 
773.)-The author shows that sodium peroxide readily oxidises chromic salts to 
chromates in the wet way, even when large amounts of iron and aluminium are 
present, Sodium peroxide generally gives more reliable results than bromine water 
and caustic soda, or pota.ssium chlorate and nitric acid; but with dilutions of only 
0*00008 gram of chromium per C.C. of solution, the chromium is oxidised to per- 
chromate, which yields a precipitate with lead acetate in acetic acid solution only 
on standing and warming. The fusion test with sodium carbonate and potassium 
nitrate on platinum foil is as delicate as the wet sodium peroxide method. 

A. G. L. 

Estimation of Thorium in Monazite Sand. V, Borelli. (Chem. Zeit., 1908, 
32, 509.)-A rapid method for the separation of thorium is described, the principal 
feature being the oxidation of the oxalate precipitate with permanganate in nitric 
mid solution. The sand is first heated for some hours with sulphuric acid containing 
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hydrofluoric acid, and the mass is then dissolved in water acidified with hydrochloric 
acid. The earths are precipitated from the solution by means of oxalic acid, and the 
precipitate is oxidised with permanganate and nitric acid. The solution is then 
neutralised with ammonia, hydrogen peroxide is added, and the precipitated thorium 
peroxide is collected on a filter. The precipitate is dissolved in nitric acid, once 
more precipitated by the addition of hydrogen peroxide, collected on a Blter, washed, 
and ignited. w. P. s. 
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